INTRODUCTION
With an increasing concern of global energy crisis and the damage to the environment, it is an urgency to find the non-fossil energy resources which can support the sustainable development of human society. Hydrogen production is one of most promising technologies since hydrogen is a high effective and green energy carrier. Scientists achieved lots of progresses on science and technology inspired by the Nature. Hydrogenases, the enzymes which can be found in the anaerobic microorganism, can reversibly catalyze the transition between proton and hydrogen molecule with amazing efficiency. [1] [2] [3] After determination of the crystal structure of [FeFe]hydrogenase two decades ago, [4] [5] [6] chemists put a lot of efforts on trying to biomimetic synthesize the [FeFe]-hydrogenase active site for it may offer a promising solution to generating hydrogen and show a potential to apply in hydrogen fuel cells. 7, 8 Natural [FeFe]-hydrogenases active sites have common features including three CO, three electron-rich ligands and a dithiolate that bridges di-iron (Scheme 1). Numerous organometallic complexes which can be expressed as Fe2(CO)xL6-x(μ-SXS) (X=R, N or O) were synthesized to explore the possibilities to simulate the structural and/or functional features of [FeFe]hydrogenase. [9] [10] [11] [12] [13] However, the complicated biological groups and steric inhibition in the natural [FeFe]-hydrogenase make it a challenge for researchers to reproduce. What's more, the sensitivity to oxygen and various other factors render it more difficult to study the model compound of [FeFe]-hydrogenase active site. So far, model compounds which could achieve the structure with three electron-rich substitution ligands, three CO and the spectroscopic resemblance to active site of the natural [FeFe]-hydrogenase have been rare [14, 15] . Therefore, it remains a salient goal for researchers to synthesize the appropriate structure in the Fe I Fe I redox level, a cornerstone for further study of the mechanism of hydrogen production and oxidation process.
The pioneers in this area, such as Darensbourg's group，Rauchfuss's group and Pickett's group, have given guidance for the synthesis of the appropriate Fe I Fe I precursors: 1) Asymmetric coordination of two Fe I centres to allow different valent state in the redox process, 2) Good electron-donating ligands and 3) Sterically encumbering ligands to stabilize the Fe II and protect the open site formed when one Fe is inverted with respect to the other, which is also known as "rotated state". In rotated state, a semi-bridging carbonyl is located between two Fe centres and open site could bond with proton, H2 or CO. [16] [17] [18] Generally speaking, there are two methods to achieve above restricted conditions: The first is using μ2-SRS or (μ-SR)2 bridging structure with bulk effect; 10, 19 Second, asymmetrically substituting CO with appropriate steric hindrance ligand(s). In consideration of benign electron-donating performance, flexible substitution methods and selectable bulk structures, phosphorus ligands were extensively employed as substitution group in the model compounds of [FeFe]-hydrogenase. 20, 21 Taking a classic model compound as an example, (μ-dmpdt)[Fe(CO)2PMe3]2 (dmpdt = 2,2-dimethyl-1,3propanedithiolate) was given by Darensbourg's group and the study showed that the formation of open site was oriented by the twisting direction of dimethyl seated on the dithiolate bridging structure while PMe3 groups were in the symmetrical position on the each side of Fe center. 22 In this work, we designed and prepared Fe2(CO)3[μ-(SCH(CH2CH3)CH2S)](μ-DPPM)(κ 1 -DPPM) {1, DPPM= bis-(diphenylphosphino) methane} with three CO and a dithiolate bridging structure, which showed a similar secondary coordination structure with the natural [FeFe]-hydrogenase active site. More importantly, 1 met all the aforementioned three requirements (Scheme 1). 1 showed low wavenumbers in IR which were closer to the natural [FeFe]hydrogenase. The oxidation potential of 1 showed in CV test also indicated its resemblance to the electronic feature of [FeFe]-hydrogenase. In addition, the substitution ligands DPPM in 1 had great steric hindrance (molecular weight 1085 with 8 benzene rings), making it a potential candidate for further study on the mechanism of hydrogen production and oxidation [23, 24] . As a comparative compound, Fe2(CO)5[μ-(SCH(CH2CH3)CH2S)] (κ 1 -DPPM) (2) was also studied by IR, UV-vis, X-ray single crystal diffraction and CV to elucidate the effects of μ-DPPM ligand on To further investigate the influence of the μ-DPPM ligand on spectroscopic effect, UV-vis of 1-3 in CH2Cl2/ n-hexane (v/v, 2:8) were measured ( Figure 2 ). Each compound showed two 6 main characteristic peaks in UV-vis. The absorption peaks around 235 nm of 1 and 2 were assigned as the sum of K band of π-π* transition in benzene rings and n-δ* transition in auxochrome SRS group. The absorption peaks in 320-390 nm were assigned as n-π* transition in CO group. Because of the coordination of more PPh2 units to Fe centres, which increases the electron density around Fe and also introduces the changes of electron environment to CO and other ligands, the wavelengths of 1 were red-shifted compared with 2 and 3, which was a mirror to reflect IR analysis. The variation of absorption intensity in 320-390 nm may be caused by the steric hindrance effect. 1 and 2 were able to absorb visible light to some extent and there was no absorbance in the range from 600 nm to 800 nm in all four tested compounds (1-3 and DPPM). Table S1 . Molecular structures of 1 and 2 were exhibited in Figure 3 . 26 
Electrochemical properties
The cyclic voltammograms (CVs) of 1 were conducted under N2 and CO, respectively. Figure 5a showed that a new peak appeared at -0.45 V when CV test carried out under CO atmosphere. In the meantime, the reduction part experienced a shift towards positive direction. The variation of CV conducted under different atmosphere indicated that μ-DPPM did not inhibit the formation of open site which showed in the Figure 4 . The specific mechanism of the difference performance of CV test under CO atmosphere comparing with N2 atmosphere was shown in Figure 5b . 28, 29 The rotated state of 1 formed under CO atmosphere allowed the occupation of CO at the open site, which made a contribution to the stability of Fe I Fe II so that we can observe the peak located at -0.45 V. 30, 31 Reorganisation of steric arrangements and electronic effect may slightly reduce the electron density around Fe centres, so that the reduction peaks of 1 went through a positive shift by 0.06 V and 0.09 V, respectively. The same phenomenon can be observed when CV was conducted in CH2Cl2 solution. While in N2 atmosphere without CO occupying the open site, the oxidation process went through two-electron transition. assistance of ethyl located in the S-S bridging moiety may also stabilize the oxidation state of 1. Figure S1 showed CVs of 2 in different atmosphere.
In the CV of 1, △Ep 1 (E1/2 1 = -0.48 V) and △Ep 2 (E1/2 2 = -0.26 V) were all approximately 60 mV, respectively, which suggested that the two oxidation events were reversible. 32 The CV of 2 did not show the reversible oxidation characteristic of 1 (Fig. S1) , which indicates the striking significance of the bridging ligand μ-DPPM. The irreversible reduction peaks of 1 were at -2.28 V and -2.43 V, compared with reduction peaks at -1.94 V and -2.31 V of 2. The distinction between 1 and 2 in the reduction potentials was also an echo of the IR and UV-vis that 1 was more electron-rich, leading to more negative reductive potential. Because of hard-to-reach conditions for synthesis of the appropriate Fe I Fe I precursors which can serve in mechanism study, so far, the reported complexes which can meet aforementioned requirements have been rare. Table 1 to try to get the model compound with more similar structure as well as better performance.
EXPERIMENTAL SECTION

General procedures
All synthetic operations were conducted under N2 atmosphere using Schlenk line techniques. All materials were available commercially and used as received.
The NMR spectra were recorded with a Bruker AVANCE III 400MHz NMR spectrometer.
The IR were measured on a Shimadzu FTIR-8400 spectrometer. Heraeus CHN-Rapid was used for elemental analysis. The UV-vis spectra were determined by the UV-vis diffuse reflectance spectrum (UV-3600). X-ray single crystal diffraction data were recorded with a Rigaku MM-007 (rotating anode) diffractometer. Data were collected by using a graphite monochromator with 
Synthesis of compound 2
The procedure used to prepare compound 2 was similar with the operations above except that 
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